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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polyimide film with excellent film formability, having high elasticity, low 
coefficient of thermal expansion and alkali etching performance when applied to the substrate of a metal circuit 
board such as a flexible print circuit(FPC), a chip size package(CSP), a ball grid array(BGA) or a tape automated 
bonding(TAB) on the surface of which a metal circuit is made, and to provide a metal circuit board using the film 
as a substrate. 

SOLUTION: This polyimide film is obtained from a polyamic acid synthesized by the reaction of pyromellitic acid 
dianhydride with 10 to 60 mol% of phenylenediamine and 40 to 90 mol% of 3,4 -oxydianiline both based on total 
diamines. 
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Publication Title: 

POLYIMIDE FILM, METHOD OF MANUFACTURE, AND METAL 
INTERCONNECT BOARD WITH POLYIMIDE FILM SUBSTRATE 



Abstract: 

The invention provides a polyimide film manufactured from a polyamic acid 
prepared from pyromellitic dianhydride in combination with 10 to 60 mol % of 
phenylenediamine and 40 to 90 mol % of 3,4'-oxydianiline, based on the overall 
diamine. The polyimide film, when used as a metal interconnect board substrate 
in flexible circuits, chip scale packages (CSP), ball grid arrays (BGA) or 
tape-automated bonding (TAB) tape by providing metal interconnects on the 
surface thereof, achieves a good balance between a high elastic modulus, a low 
thermal expansion coefficient, alkali etchability and film formability. 
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[0059] LTtt. *E*BW»»««,-fll«fc: 

[0060] >f 5 KteflaKiJSr^Wf StfU T 5 HK7 

-r^Ati. 3mft±x-3tt#tizvmtm&m*t>%v 

[0061 ] J:t^R«asaB*»i9 

$-*4j»*i£v*«iM 5 He^jweasiiT. a<«o 
srr s stt^-r r s 1 y;i/7 -r ^acoi§ 
<&&gmm<?>ij 'xn^yfU7 < )vj± zis&zit. 7 4 /ua 
<r>x^ttch<nx\ mM£&<mt7 4 tuAX&zmi 
ix. trntrnfetzzttfrnt u\ 

[0062] ^Mm^m^tlfzlr'fl-7 4 ;UAfi, 
[0063] Zcrty^y uVMi, g-m^mmfe-S 

wLTfco, *n&mmmz&^ximtfjzmzmrt 
h. ttztf^x. zcvtm®&iz£&^mitiffizm.zj} 
mzmtpz-thtcMz. f)V7 < )Vj*<?mM*7->f— 

7 'J -yT-TffifSf L. ClO-f^^-^ U -yr^ijltcj: 0 

?)V7 4A>J±*im®i Cry?-) izmxt. r-y?- 
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[0064] zcommm/j = h mm. 2 0 o&^t 

5 0 0°Ccr>iMJgZ'ffhtlZ> . tagj&gi: -Y 5 FSS-ftiag 

s vrntzfemi-zi: ate 

[00 65] -fyrJ'-Ftycfcvvc. 7 

ifctt y 7 Srfc.r & ? t **C* h . 
[ 0 0 6 6 ] if £ L < li/n - y ? j£#=fc fciiagil? 0 "? 

X3|*JT\ #£L<{i7o.y?j£#2fc<iig£*y-?- 

[0067] znxodzLx. tt&mtt.mizxm $h 

4fcttfcj:9»6*l4jKU-f 5 K7-fikMcfl:L"Cfc, «T 
M1fWE(J«[IIS5, CSP, BGA^^IiTABf-rffl 

mt h Mztmx'h y . ^t>**oflWi3t r/k# yx 7 f 

[0068] LfcA { ->t, *«W<0#'J ^fsK7-f;W 
<7)W9M8&. CSP, BGAltliTABf-rii04 

[ 0 0 6 9 ] Srfc , *»W)#y -f 5 F 7 -f /l-AttJV% 
TfcL W&mtLXU4GP ai:Xkl)W£L< . »KS 
fSiStfc LTJi 10-20pp m/°Ct>W& L< , ©tMP 
<i: 2 %IiTF, m:#4 L < it 1 %&TX'S> h . T)V*i U 

[00 70] 



[007 1] 4fc s Tieo^CT^T-. B&^-DMAc«: 

^f-^r-fehrs h'Sr. PMDAjitro^y-y met 

PDAlip -7x-W>-yr 5 
34' ODA{±3. 4' -Jj-^-s^'T-y VS-^mffi 

( 1 ) 5114^*5 J: Ifl&BrttJg 

SSttSMi. JISK711 3<,zmtX. mi&X'OR I E 
NREC^cOT-y^DV^ISSIiCilStciO. 31513! 
JK 3 0 0 m m/MzX %t,tl&&K -^mk<mm*L 

*>_l# y g&<7>$jiy>> . 

[0072] mstwrntumimm-h t » sx 

( 2 ) fSP5i^ifc 

»Sf^B5-fflV\ 1 0*C/^#SiSJ^, 5-C/^K 
i8&mX\ 2@ic0# (R) fflB$cO5 0-C*^2 0 0-C 

( 3 ) 

( STPH- 1 0 1 . ^qi^'S.-y? (1*) tti?) 4> 

t=, 4 8B$^si^^. &mmt<oma&&-g-ftmx' 

(4 ) r;WJx 7 fy/tt 

T/^ 'J x -y f- V^ttti: . .1? 'J >f 5 H V < iVJ±<T>—igm 
$\ §«Jt8 0/2 0cOx^y-;U/*S'^?S4'Wl N 
<D*mit* 'J ^A^ffit, 4 O'CT- 1 2 O^S^ffli?* 

at i cffiiicsw-cajeLrswifc. ffffls*(iJ?^ 

[0073] 

o mz$cim 5%&± 

a m^itm i%iiLh5%*>n 

(5) ^JS»^«R<7)R0iiF« 

l, i<7)Jiicffl?i^2 soroigs-eiAy-g-^^. -e 

oflfc*iK&A3 0 0°C4T-#iaL^»JSr^k^-ti-. i# 
^^i/c^JSa/lffiSr 35mmxl20 mmcolJ-yr;^ 
>fXC*7hU 2 5t. 6 0RH%#H^.4»T-2 4B# 

wmm Lfc'ik. zti?tL<wyy'>w%. y Sr sgjg t/t . 

¥fe)-ffc Lfc . fFlffi^<i:K 0 mzm t X X o izm 

tk3M<mmmi>zjR y m^mm t%hi< ^vx-h . 

[0 074] 

O SiOfi 1 mm*i 

A RO* 1 mmtLh.3 mm*)S 

X KO* 3mmllk 
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(6) 

(bix- 7 03. m) m^mmn^M) ccio. 4 

[0075] 

O: jy? 

[0076] 
[00 77] 



0 o°cxmw>£wgzMmmr£i l z£ imftz-t? < >v 

0 c m/miiK 

3fg£fg;?.6. 



1. lfg— 1 . 2fg. 



[5ISSCT1] 50 0cc«#5Xi75X3C, DMA 
cl50ml£Ail. PDAS-DMAc tffcttJ&LTJg 
JWS*. «WC 3 4 ' ODAMPMDAJISM 

ymnm^^t : jt s y&fttfm 1 0 0 
mmx-m 1 ^-rffl^<o^*^5r-s--K i> r s roue 

2 0**%*>»}BE*MRLfc. 
[00 78] ;«*'J7S FBS8iBE30 12. 7 
m 1 iODMAc „ 3. 6 m 1 OS&kffi&BXf 3 . 6ml 

im*#7AWL±t,z**A b Lfctt. 1 5 0*CfciflRU 
[0079] -roy/i^-f/M^ ^Rtotryfcif^fc 

^SS^H^tCll^L. 2 5 0°C#>£> 3 3 0°O;:#& 
L^*^3 0#l§i. -e-00^4 0 0°CT'i& 54HBHml*U 
mZ#}2 5umcr>#<J-< 5 F 7 -r 
[0080] »6*ufcjif IM 5 F 7 -f A'A<0#ttf»WB 

[WtW2~ 3] 500ccO*'5XS75XrJtC. D 
MAcl5 0mlJ:Ail. PDAjDMAc+tML 
Tjf8?$tf. ^VvCPMDAfcftt&U iilTttlM 
JWfLfc. iOJK'JTS KIMMKtC3 4' ODAS-ft^ 

: jt % >&tit\,zn lx i *)v%<?mfc? ftu&itWi 
Mimz&imaimL, f S7*Mysai*« 



WBrjawmswifSJaT. 

^t^'TS i o o *^xfl:q6j»-e* 1 fc* 

[0 08 1 ] Z<7>#VT$. FttS£2 0Sft%<08»£ 
SatMl tHt*fit«HU. JlS*<j2 5^mco^'J 
4" 5 K 7 -r/UA 

[0082] 4" S F 7 4 /UA<0«ttfflWB 

[HSSW4] 5 00cc^7X877X3|:, DMA 
cl50ml£Aft, PDAiDMAc+Cft^L, j§ 
«WCPMDAS:«tfrU tilBffiHft 
ffLfc. giS«SS/'T5>'jR#K:»LTltA'%««S* 

mmzmn Lmz& 1 tifswttf l < m-x o -?-<r>n& 

£7) . COjKUTS FB?^}B[{^34• ODA£«J& 

£2 3«*%<0SS*MRLfc. 
[0083] i^KUTSFifflliRSr, HJJSffl 1 1 n t 
^■CfflJU/C. ffS*S»5 0AtmOiJfy4 5 F7<f/k& 
WW:. 

[0084] &t>tUZ# 1M 5 F 7 -f /t-A<7)#ttffifF{ffi 

2 fcr^Ut. 
[0085] 
[SI] 
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[00 87] [it®01Jl] 5 0 0ccW5Xl77^ 
3C, DMAcl5 0ml?-Ail. 34' ODA^DM 
Ac«fCMLT«»?t, PMDA£j§B¥$-t*\ MB 

>-'r s ioo =t)v%it^mmx'm: 1 csv^-a 

[0088] w<OsKUr5FB8ffiR*. WtWlkrat 



[0089] ff^iX/t^ 'J -f S H 7 -f yPAOWttfilWi 

[it«W2~4] ttRMUCHStT. 500cc«*7 
X$j77X3t, DM A c 15 0ml £A*U ^3. m 
4 JR«*5 iV-traftRUl* DMAc * (ZJK&fttt 

gdilTk^BE^fc is'T 5 ^Jfcfl-tfgj 10 0 ^;U%^S 
[0090] KSSg&^Tttitf'y T: 
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[009 1 ] nbtiscxv-i s 4 juj*<vmimBm 



[0092] 
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[0093] 
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[0 0 94] «l-*4tcRttS<lfce«*^Wfe*«flr 
PMDA. PPD&J:lX34' ODA^^^r-l) 

MDA, PPD*3j:tf44' ODA*^*4 3ft#JK'J 
SIJEUTfeO, ■ffT«tt^9«HEI», CSP, BGA^ 



[0095] 

H7^^tt, SSMEftttfcJ: D#4>*L*#i/ S < 
/PAfcJtLTfc. "ratt^>9ffllEI». CSP, BGAS 
fcttT A B f— rfflco A«BH«aEH«WB Lfc*£ 

[0 096] LfcWoT* *»^*-KU>f $ H7^A 
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7nyh'<-i''<?)il 



(72)5$f»& US 
(72)%^ Sffl E£ 

s»**:jS7ti«iSHni#ift«o6 iu-f 



(72) %H$g- fyJTy ■ #->u ■ y 

TX 'J i] £*IIb!VN 4 **H41347t -/ iJ >J 
7>Vv? 7 
Xit^yijj. 13436 

(72) Wm : JbV- Yir,\y Y ■ V?-X 

-K- 2431 

F9-M^%) 4F071 AA60 AH12 BB02 BC01 

4J043 PA04 PA05 PA19 QB15 QB26 
QB31 RA34 SA05 SB02 TA14 
TA22 TB01 UA121 UA122 
UB121 XA13 ZB50 



